Urinary excretion of citrate, glycosaminoglycans, magnesium and zinc in relation to age and sex in normal subjects and in patients who form calcium stones.
One hundred and ninety-seven healthy subjects and 104 patients with idiopathic calcium stone disease had their urinary excretion of citrate, glycosaminoglycans, magnesium, and zinc measured and the results correlated with sex and age. In normal subjects the daily excretion of citrate, magnesium, and zinc increased with age to a maximum during the fifth decade and remained relatively constant until the eighth decade when they decreased. The daily excretion of magnesium and zinc were higher in men than in women, which was attributed to the higher body weights of the men. The urinary excretion of citrate, magnesium, and zinc related to creatinine remained relatively constant with age in adult life; analyses of magnesium and zinc excretion rates divided by urine creatinine did not distinguish men from women. There was no significant difference between men and women for citrate excretion in 24 hour urine, but the citrate:creatinine ratio was significantly higher in women than men. The higher citrate excretion in women may explain the lower incidence of calcium stones in women. The highest glycosaminoglycan excretion rates were seen during the first two decades which is why children and teenagers are less prone to develop calcium stones in spite of high urinary calcium concentrations. Urinary citrate and magnesium excretion were lower, and glycosaminoglycan and zinc excretion were higher, in stone formers than in controls. It seems that a decreased excretion of citrate and magnesium together with an increased excretion of calcium, may contribute to the formation of calcium stones. The role of urinary glycosaminoglycans and zinc in the formation of calcium stones remains uncertain.